Experimental investigations on a sequential combination chemotherapy protocol.
This paper deals with experimental investigations concerning the composition of a cytostatic three-drug-protocol in diploid Ehrlich-Ascites-Tumor (EAT) cells in vivo at a far advanced stage of the disease. Hydroxyurea (HU) and vincristine (VCR) were used in very low doses to induce a modification of the growth pattern of tumor cells alike partial synchronization. Adriamycin (ADM) was selected as cytocidal drug during DNA synthesis of the partially synchronized cells. It was found that the sequential combination of HU and VCR (first HU and 12 h thereafter VCR) caused the greatest alteration of growth pattern compared with other combination protocols. A further statistically significant increase of the degree of synchrony was observed after a second VCR administration -- 22 h after HU. By means of this protocol the EAT was subdivided into two proliferating subpopulations, a diploid and tetraploid one. The tetraploid population resulted from surviving cells being not able to perform dytokinesis correctly, so that polynuclear cells and cells with a large single nucleus containing tetraploid DNA values were created. With respect to therapy, the administation of ADM at the time of DNA synthesis of the partially synchronized cells resulted in a statistically significant prolongation of the mean survival time and in 30% of cures of the animals. The dosage of ADM was 2.6 mg/kg, i.e., a nonlethal dose (50% of the LD10). Other combinations, i.e., simultaneous or reversed sequential combinations, did not show any therapeutic improvement compared to single drug therapy of ADM.